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HCV in the United States

0 4.1 million anti-HCV infected persons,with 75% of these chronic
infections (3.2 million)

o 45-85% of those infected are unaware of infection
o The most common bloodborneinfection in the United States

0 HCV-related deathsdoubled from 1999-2007 to over 17,000/year
= Expected to increase to 35,000/year without intervention

0 Leading cause of liver transplants and liver cancer [hepatocellular
carcinoma (HCO)]

= HCCfasting rising cause of cancer-related death




HCV Infections among PWID

0 Injection drug use (IDU)is the principle “motor”of HCVincidence?

o0 HCVantibody (anti-HCV) prevalence between 30% and 70%?2

o anti-HCVprevalence among young injectors (18—29 yo.) between
10% and 36%3

o anti-HCVincidence between 16% and 42% per year*

et al. 1998;2Armstrong et al. 2006, Amon et al. 2008; 3Klevens et al. 2013 Daniels et al. 2007; 4 Amon et al. 2008 3



Age-Adjusted Rates of Mortality: Hepatitis B,
Hepatitis C, and HIV, United States, 1999-2007
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* In2007,> 70% of registered deathsin HCV-infected were aged 45-

64 yearsold

o

Ly et al. The increasing burden of mortality from viral hepatitisin the United States between 1999 and 2007. Ann Intern Med.

2012, June 5: 156(4):271-8
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Presentation Notes
2007 – HIV 13K vs. HCV 15K

In the US, 1.2m HIV and 3.2m HCV


HIV/HCV Co-infection




HCV's Behavioral Rsk Profile

Viral Infectivity of HCV persists for:

--Up to In syringe barreland dead space

--Up to In H20 In plastic container

--Up to on inanimate faces (cookers and inj.surfaces)
--Up to In filter;and when foil-wrapped

HCV-contaminated solution needs to be heated for almost a
and reach temperatures of for infectivity to
be at undetectable levels.

Doerrbecker et al. Inactivation and survival of hepatitis Cvirus on inanimate surfaces. J/0,2011
Doerrbecker et al. Transmission of Hepatitis C Virus Among PWID: Viral Stability and Association With Drug Preparation Equipment, JD, 2012
Paintsil et al. Survival of Hepatitis C Virus in Syringes: Implication for Transmission among Injection Drug Users. JD,2010
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Presentation Notes
However, we have to take this with a grain of salt as all of the experiments were done in tissue culture using highly virulent JVH1 HCV strain. It is not clear how other HCV strains would behave, but at this point there is no way of checking that as JVH1 is so far the only strain that can grow in cell culture. Also, infecting cells in culture and infecting a human being is not exactly the same thing (cells in culture are generally more vulnerable compared to a whole organism with immune system that can often successfully fight small amounts of virus). The best type of experiment would be to inoculate chimps, but these types of experiments are unfortunately restricted by Congress (we certainly would benefit from more studies like and really expensive. The chimp infectivity study by Kamili et al 2007 suggests that HCV - when dried and stored – can be stable for ~ 16 hours.


HCV presentsa unique set of
behavioral risks for PWID

HCV’s protracted infectivity and environmental stability
hasthe potential to transform the entire injection episode
Into a substantial risk factor since the setting itself containsa
plethora of mandatory equipment that can harbor and
transmit HCV.

These viral characteristicstransform every piece of injecting
equipment —syringes, cookers, filters, rinse water, mixing
water,alcohol swabs,tourniguets and injecting surfaces—
Into a primarytransmission vector.




Preparation Equipment

Surfaces




Needles and Syringes




Hxed (i.e.Integrated) Needles
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Detachable Needles
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Dead Space —all syringes have it

The space between the tip of the syringe —i.e.the hub of the needle—
and the needle itself contains small amounts of solution when the
plunger isfully depressed




Mean volume of fluid retained with plunger depressed

Dead space

HDSSare able to retain 40 times more blood
than LDSS
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Bloody FAngers
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fingers on cooker and in solution




Touching cotton filter (O/I)
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Increasing reports of injection-related HCV
infectionsamong persons under 30

0 Massachusetts

MMWR, Hepatitis CVirus Infection Among Adolescents and Young Adults—
Massachusetts, 2002—2009, May 6,2011/ 60(17);537-541

0 Upstate New York

MMWR Use of enhanced surveillance for hepatitis Cvirusinfection to detect a cluster among young
injection drug users---New York, November 2004—April 2007.2008;57:517—21.

o Wisconsin

MMWR Notesfrom the Feld: Hepatitis CVirus Infectionsamong young adults—rural Wisconsin,
2010,May 18,2012/ 61(19);358-358

o Additional statesreporting increases in HCV cases: Alabama, Colorado, Connecticut,
Georgia, Indiana, Kentucky, Maine, Maryland, Montana, New Mexico, North Carolina,
Oregon, Tennessee, Washington and West Virginia




Figure 4.2, Incidence of acute hepatitis C,

by age group — United States, 2000-2011
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Among all ages, and specifically among ages ≤30 years, the average annual incidence was significantly greater in 2011–2012 than in 2006–2010



National Acute HCV Cases (2006—2013)
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Presentation Notes
since 2010, as you can see in the figure on the left, there has been a substantial increase in case reports of acute hepatitis C in all age groups.  As opposed to previous years, however, the annual incidence in persons aged  ≤30 years since 2010 has exceeded the annual incidence in all age groups combined.


%o of total cases reported for year

Age Distribution of Confirmed Hepatitis C Cases-
Massachusetts,2002-2009
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%% of total cases reported for year

1,925 reports of HCV among persons 15-24 yrs

» Cases from all areas of state; equally male:female, mostly white
*72% past or current IDU, 84% injectors in past 12 mos

*Other states are reporting similar increases

Viral Hepatitis

Division of

MMWR 2011:60(17);537-541



Hepatitis Case Counts by Age
Pennsylvania, 2010
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Rate of Newly Identified Chronic
Hepatitis Cby Sex and Age Group,
Horida,2003-2011

2003 2004 2005 2006 2007 2008 2009 2010 2011

Year of report

*Reported cases of confirmed. probable and suspect chranic hepatitis
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Presentation Notes
While diagnoses of chronic hepatitis C have leveled off among persons 35 years and older since 2008, the rate of chronic hepatitis C diagnoses has increased among persons aged 20 to 34 years since 2005.  Additionally, while men bear the greatest burden of infection among older adults, among younger adults, the rate is higher for females. In 2011 for the first time, the rate of newly acquired HCV in females 18-30 surpassed the rate in females older than 30 years



Recent CDC, State, or Local Public Health
Investigations of Young PWID

Location Year Predominant Predominant | Virus
Race/Bhnicity Setting
Northern Plains | 2008 American Indian | Rural HCV
Eerie County, PA | 2004- White Suburban HCV
2007
Massachusetts | 2011 White Suburban HCV
Wisconsin 2011 White Rural HCV
Indiana 2011 White Rural HCV
Virginia 2012 White Rural HBV +/- HCV




HCV Incidence by Eastern US County, 2011

£

HCV Incidence by Eastern US County, 2006
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Changing Demographics of
HCVIncidence

e During 1990s anti-HCV prevalence was higheramong
men, African Americans,urban residents and persons 40-
49 years aged.

 New cases largely involve males and females equally;
mostly white,ruraland suburban residents;persons 18-29
years aged.

 Keydifference isthe non-medical use of prescription
opioids
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An Emerging Syndemic?

Prescription Opioids// Heroin

OO
Hepatitis C Virus Infection

Occurring amongst young, mostly white PWID from
rural and suburban states/regions of U.S.




@) e JAMA Networ

From: The Changing Face of Heroin Use in the United States: A Retrospective Analysis of the Past 50 Years

JAMA Psychiatry. 2014;():. doi:10.1001/jamapsychiatry.2014.366

O Honwhite
B White

Total Sample, %

T T
1960s 1970s 1980s 1990s 2000s
Decade of First Regular Opioid Use

Figure Legend:

Racial Distribution of Respondents Expressed as Percentage of the Total Sample of Heroin UsersData are plotted as a function of
tlecade in which respondents initiated their opioid abuse.

I
Datte oFdownload: 5/29/2014 il 20 Amsncan-Madical
Association. All rights reserved.




Multivariate Associations with HCVab positivity

Adjusted oddsratiot
<30v 30+ | -6
Share equipment | 3.78
Inject prescription opiate | = 4.84
Male vfemale _ 38
OIWHI;I”4””6””8””10I”I12””14””16

Equipment sharing, injecting prescription opiate, fishing for avein, and using an SEP
are all measured for within the past 12 months. Prescription opiatesrespondentsreported injecting Opana (n=58), T p'Value <0.05
Oxycontin (n=21), Dilaudid (n=7), Roxycontin (n=3), Morphine (n=4); Vicodin (n=1), Percocet (n=1) (categories not

~mutually exclusive)
"
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Increasesin Reports of New HCV Infection
HCV Case Reports- 2007-2011

> 50% increase
M 1 - 50% increase

M Insufficient or missing data
M No change or declines
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Prescription Opioids (PO)

(kilograms of opioid analgesics prescribed per 10,000 persons)

M Kilograms of prescription
e painkillers per 10,000 people
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Drug overdose death rates by state, 2008*

Age-adjusted rate
per 100,000

55-94

. 149-27.0




Treatment Admissions for Prescription Opioid Abuse
(National Portrait)

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

SAMSA, 2014, Treatment Episode Data Set (TEDS)
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Presentation Notes
The number of persons who report PO misuse of all persons admitted to treatment.

Denominator is all persons admitted to treatment
Numerator is all persons who report PO abuse


Injection of Prescription Opioids
(National Portrait)

——

0
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SAMSA, 2014, Treatment Episode Data Set (TEDS)
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Presentation Notes
Out of all persons who report PO misuse, there has been an increase in the number who report injection as their preferred route of administration.
Denominator is all persons admitted to treatment who report PO misuse
Numerator is those who report injection as their preferred route of administration


Opioid deaths, sales, and treatment admissions have
Increased in lock step

Opioid Sales (kg per 10k)

N

Opioid Deaths (per 100k)

N_—

/

Opioid Treatment Admissions (per 10k)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

National Vital Satistics System, DEA’'s Automation of Reports and Consolidated Orders System, SAMHSA's TEDS: National Center for Injury Prevention and Control




OPANA®
(oxymorphone hydrochloride)
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Forget OxyContin: Opana
Mow Most-Abused FPainkiller

11, F0EE G250 ahd LT

Bioavailability: 10% oral; 40% intranasal; 100%
IV/IM (compared to 87% oral bioavailability of
oxycodone)

Because of itslow bioavailability —10% when
taken orally—a 10 mg tablet represents 10 times
the average IV dosein asingle tablet.

In 2012, Opana IRwas changed to the INTAC
platform of extended release and abuse
deterrent—similar to the changed Oxycontin
platform using Polyethylenoxide under pressure
and heat for extruding pills.




Opana (instant release) crushed by
Mortar/Pistil
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TimerX

(Anti-Diversion Mechanism)

Dual Matrix of hydroxythyl cellulose and polyethylene glycol

Opana ERwith TimerXturns gelatinouswhen H20O isadded

43



ORIGINAL FORMULATION NEW FORMULATION

| Oxycontin

Abuse-Deterrent Formula
44



Old Formula

New Formula

OXYCONTIN

(Time-released Oxycodone)




DIVERTING DIVERSION
How to Inject OPANA ER

Taken From Drugs-Forum.com

Afriend of Mine has been prescribed 40mg Opana ER He say's it works we'll to relieve his back pain but it has such a bad
bioavailability when taken orally.He has been trying very hard to find a method to Vit and has finally done it. For those
unfamiliar with Opana ER,Endo Pharmaceuticals,the company that makes Opana ER, has spent millions to develop TimerX
atime release mechanism designed to make the pill abuse-resistant. After much trial and error lwatched him successfully
prepare and inject Opana ERand with GREAT results to.Heres how they did it:

1.scrape or pick off the color coating of the pill. Don't use water to wash it off,you don't want to get your pill wet. It will
form a layer of gel due to the TimerX

2.Crush the pill as finely as possible

3.Take a shot glass and fill it up about half way with alcohol. Add the crushed Opana to the glass of alcohol stir it we'll let it
sit for at least 2 min. Stirring it every minute or so

4.Filter out all the particles left in the alcohol. with the needles pulled out.Take out the plunger on
one syringe and pack it with a large clump ofdry cotton.use enough so theres about a 1/3to 1/2 inch layer of packed
cotton.Take the other syringe and begin drawing up the alcoholand spraying it into the other syringe once full. Put the
plunger back on the cotton packed syringe and spray the alcohol though filtering it. Continue doing this until all the
alcohol has been filtered

6.Take the shot glass of filtered alcoholand place it on an electric stove turn the heat on medium high and slowly boil off
the alcohol.Once it has allboiled off there will be a layer of Oxymorphone and part ofthe TimerX

7. Use your needle to add 1cc H20 to the glass and stir up the solution.There will be a film that forms and clumps together
-thisis good.Let it sit in the water for 10-15 min. Add a piece of cotton to the mix for a filter and draw it up into your rig.
Adding a little citric acid or sour salt to the water helps break it down.

Or

ry forthe long post,butits along but we'llworth it process
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Presentation Notes
This slide is not meant to be read.  It is an actual online post describing how to circumvent the diversion excipients in the new Opana formulation.
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PDMP Training & Technical Assistance Center

Status of Prest:rlptlnn Drug Monitoring Programs (PDMPs)

tic hover the mouse pointer over the state abbreviation

. Reesarchis curment a5 of March 5, 2013




Heroin use and dependence
iIsalso increasing

2,500

>2 million
~

2,000

1,500

(in thousands)

=
(@]
(]
(@]

reporting abuse/dependence

500

Estimated # of persons 12 years and older

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

SAMHSA NSDUH 2012
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Number of persons w/ heroin dependence/abuse more than doubled from 2007 to 2012 (214,000 to 467,000)

 




Whats the Matter with Kentucky?




County Economic Status in Appalachia, Fiscal Year 2004
{Effective Octobaer 1, 2003 through Septaembar 30, 2004)
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Mining Industry Lay-offs

Statewide,coal-mining employment reached 18,600 in a March 2009
survey.The number was down to 15,600 in May — before more layoffs
were announced — with Eastern Kentucky accounting for most ofthe
drop.

Fifty-two people at Enterprise Mining's surface operation in Knott
County on Feb.3.Two weeks later,109 at Xinergy Corp.'s Straight Creek
mine in Bell County.In April, 160 at Sapphire Coal in Letcher County.

June brought the crippling announcements that Alpha Natural
Resources and Arch Coal Inc.would lay off more than 850 employees
In Pike, Martin, Knott, Perry, Breathitt and Floyd counties.

York Times, 29 June 2014 52



The Decline of Coal Mining

Coal mining industry offers relatively high paying jobs to
workers with low general skill levels. These workers have
developed industry-specific skills for use in coal mining.
Losses In coal mining earnings in these counties thus often
leads to increased poverty and dependence on social welfare
programs

Clay County:2.5 million tons of coal in 1980
Just over 38,000 tons in 2013.

Adjusting for inflation, median income was higher in Clay
County In 1979 than it is now, in 2014, even though the
American economy has more than doubled in size.

|; 53



TANF Payments per Capita by County
in the ARCRegion

]90-55
$26 - $50
$51 - $75
$76 - $100
Greater than $100 o
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Food Stamp Payments per Capita by
County in the ARCRegion

$0- 350
51- 3100
$101 - $150
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Families Leaving the Sate for Work

“There’s just very limited opportunity for the people who
were working in the region,and I've helped 220 families
move out ofthe area in recent years,despite many workers’
understandable resistance.That’ a really hard pill to swallow.
People are really connected to place here.Fora lot of people,
Its the last thing theyre doing.Theyre holding off until they
have no other choice.”

--Jeff Whitehead
Eastern KY Concentrated Employment Program

56



Youth Unemployment in the U.S.

YOUTH UNEMPLOYMENT IN THE US « 2013

>40%

S7



Drug Overdose Deathsin Kentucky

Drug overdose deaths

on a per capita basis

Counties in southeastern Kentucky saw the most drug overdose
deaths as a proportion of their populations in the years 2011
and 2012, according to a state report released Friday.

Deaths per 100,000
|" | 0 to 109
| | 11.4 to 172

1730385

CHHIEIﬂ'AHE cware®herald-leadercon
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% tatal
2%
23%

Drugs most frequently found in
overdose victims in 2011

Drug (common brand name)ivictims % total’

42%

31%




Trends in Any Opioid and Other Drug Injection, Kentucky, 2006-2012
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Trends in Young vs. Older Opioid Drug Injection, Kentucky, 2006-2012
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Incidence of HBV and HCV, Kentucky, 2006-2011

emw|ncidence of HBV
esw|ncidence of HCV

2006 2007 2008 2009 2010 2011

*Rate per 100,000 population.
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		2006   2007   2008   2009  2010   2011 
Incidence of HBV 	1.6       1.8      2.4     2.1    3.1     3.5 
Incidence of HCV	0.9       0.7      1.6     1.5     2.5    3.2
Per 100,000 


Trends in Opioid Admissions, Kentucky, 2006-2012

e=m/Any Opioid Admission
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= oHeroin

emmRx-Type Opic

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Police Evidence, WA, 2001-2012

(x axis=# pieces of evidence)

Banta-Green, UW Alcohol & Drug Abuse Institute, June 2013



Transformation of the Opiate Addict* (1895—1935)

moabical addices using opium and morphine

nonmedical addie maindy using smoking
apium :

neslical sddicts using opium and morphine

5 |||.'-|1|||.'!.' L el I'r=|r|'|1lil'l'l'- 1

[Ew uming h

manmreclical addicts mainly using heroin

ke pranalernsaion. Designaned srcas
adclicis.

Flgare 8  Schematic represendation of 1§
dn nol represent exsct numibers of opaale

*Courtwright, 1982, Dark Faradise
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The character of Mary Tyrone, from Eugen O’Neil’s Long Day’s Journey into Night
The character of Alma Garret (played by Molly Parker) in Deadwood
The past isn’t dead; in fact it’s not even past – William Faulkner’s 1950 Requiem for a Nun.
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Rural Particularities

[1 Drug treatment options extremely limited in rural areas --
especially for youth

1 IDU rare in Appalachia KY in 19971; in 2007 IDU prevalence
<40% among Appalachian drug users?

[1 Lack of syringe exchange programs; reduced accessto
Injection-related health education

1 HCVtreatment islimited, difficult to access,and expensive
[ Little known about drug using trendsin rural Appalachia

[ ] Few empirical reportson IDU and the sequelae of drug use

1 Leukefeld et al., MS1997; 2 Havens et al., D&A Dep, 2007



Rural Needs Assessment

outreach strategies to reach young persons
Kinship involvement

recruitment portals

abstinence-based drug treatment

opioid agonist therapy

overdose prevention (with Naloxone access)
sterile injection equipment

safer injection education

HCVtesting (both anti-HCVand HCV-R\A);
HCVtreatment



Characteristics of Neophyte Injectors

« Social relationsbased on trust and sharing*

* Morelikely to use drugswith apartner or group*

« Morelikely to shareinjection equipment with peers?

« Higher oddsof employing riskier injection practices?

« Lessexperienceinjecting and lessinjection competency?

« Lessawarenessof the dangersinvolved with drug injecting*
* Lessknowledgeable of risk reduction techniques*

« Lessexperiencein preparing and injecting abuse-deterrent tablet formulations*

Overall,a younger age at the time of initiation of injection is associated with the
development of high risk injection techniques that tend to persist with duration®

1.Vidal-Trecan et al.2002; 2. Surrat et al.2011; 3. Doherty et al. 2000; 4.Katz et al. 2011; 5. Novelli et al. 2005
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To reduce drug injection initiation

- Source:adapted from Neil Hunt, UK,
| http//www.exchangesupplies.org/publications/Rtmanual/briefing.html



http://www.exchangesupplies.org/publications/Rtmanual/briefing.html

Increase HCV Screening and Testing

Survey of 197 PWID in Denver.HCV-aware engaged in
fewer HCVrisk behaviors?

Survey of 337 PWID in Seatt/e Participants who knew their
HCVstatus were more likely to share injection equipment
with persons of concordant HCVstatus;i.e.they are more
likely to “serosort”injection equipment?

National Survey of 9690 PWID: participants who
knew their HCVstatus and the HCVstatus of their last
Injection partner were more likely to “serosort”injection
equipment?®

‘Kwiatkowski et al. Addiction 2002;2Burt et al. Drug & Alc Dep 2009; 3Smith et al. D, 2013



Increase Syringe Access

* Syringe Exchange Programs (state-sanctioned)

— Secondary exchange
— Extra-legal programs
— Peer-driven access

 Pharmacy sales w/out prescription (pharmacy access)
e Physician Prescription

« Othermodelsoutside of the U.S.include vending machines,
~supervised Injection sites




Buprenorphine Physician and
Treatment Program Locator

» All patients prescribed
buprenorphine can be tested for HCV

 How oftenistesting performed?

 Promote HCVtesting by adding

 Asarequirement fora SAMHSA
waiver to treat addiction

o To prescription information in
SAMHSA Clinical Practice Guidelines

| ',-:: -r =
A% Division of
Viral Hepatitis

SAMHSA

Substance Abuse & Mertal Haalth
Seryices Administraton
U.5. Deparbment of Health
and Human Sérvices
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Buprenorphine Clinical Practice Guidelines


2010 Kentucky Buprenorphine Data by County



2013 Kentucky Buprenorphine Data by County

KASPER
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Multi-Component Interventions
(MCI)

An approach to risk reduction where SEPs/pharmacy
access and opioid agonist therapy (OAT) programs
are combined as‘“packages”and offered
concurrently in the form ofa‘“one-stop shop.”

Rather than utilizing one program at a time, MCI
Incorporates several, low threshold services
simultaneously and increases the likelihood that
PWID will traverse both services depending on the
status of their addiction.
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Multi-Component Intervention

A combination of readily-avallabl/eand /ow threshol/d OAT (with
methadone and/or buprenorphine) and SEPs have been shown to:

 Reduce syringe sharing (Palmateeretal.2010)
 Lowerinjecting risk (Mathers et al.2010)
 Reduce incidence of HIVand HCV (Kwon et al.2009)

 Inthe UK, aprogrammatic mixture of SEPs and OAT had the effect of
reducing HCVincidence by up to 80% (Turneret al.2011).

e Othernoteworthyreductions were reported in New York City
(Birkhead et al.2007) and Amsterdam (Van Den Berg 2007)

 Pougetetals (2011) meta-analysis found substantial and statistically
significant reductions in HCVincidence —ofapproximately 75%—
when combination prevention strategies were implemented.
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Antiviral Therapy Might Be Used to Reduce HCV
Prevalence among Injecting Drug Users

[15 per 1000 IDUs annually
110 per 1000 IDUs annually

[ 20 per 1000 IDUs annually

@40 per 1000 IDUs annually

20% 40% 60%

Baseline chronic prevalence

-4
~ Divisicn of
Viral Hepatitis

Annually treating 10 HCV infections
per 1000 IDU and achieve SVRof
62.5%

Projected to result in arelative
decrease in HCV prevalence over
10 years of 31%,13%,or 7% for
prevalences of 20%, 40%, or 60%,
respectively

Martin et al. Journal of Hepatology 2011 vol. 54 j1137-1144



HCV Care via Telemedicine

e Telemedicine offers opportunity to remotely link

patients with physicians who are geographically
separated.

e HCVcare via telemedicine

— Prior attempts in prisonst2 and at rural clinics?

— Web-based interventions have been used for addicted
persons3

— Physician interactions via telemedicine has never been
attempted In oploid treatment program.

o 1 Sterling et al, Amer J Gastro, 2004;99:866; 2 Arora, Hepatology 2010; 52:1124; 3 Tait, Med J Aust 2010;192(11 supp):S15



Economic Development In
Appalachia Kentucky

® Jobs

® Cultivate existing industry

— Manufacturing;; textiles; auto industry; tobacco; and health care

® Develop new industry that can thrive in Appalachia

— Green Technologies; high tech; vocational training;

® More choices to divert attention from drug use

® Hope for the future. The American Dream
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